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ABSTRACT 

Present  study  was  conducted  to  investigate  serum  acid  phosphatase  (ACP)  and  hemoglobin  (Hb)  level  in  malaria 
and  non-malarial  fever  patients.  Total  90  samples  were  analysed  (39  malarial,  20  non-malarial  and  31  healthy  controls). 
Serum  ACP  level  was  significantly  raised  in  malarial  patients  with  mean  serum  ACP  level  5.40+0.395  U/dl 
(p  value  <0.003).  The  level  of  Hb  was  decreased  in  all  malaria  patients  which  indicates  that  malarial  parasite  uses  host 
erythrocytes  Hb  as  major  nutrient  source.  These  results  suggest  that  measurement  of  ACP  could  be  used  as  a  marker  of 
malaria. 
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INTRODUCTION 

Under  the  name  of  acid  phosphatase  (ec  3.1.3.2,  ACP)  are  included  all  the  phosphatases  with  optimal  activity 
below  the  ph  of  7.0.  ACP  is  present  in  lysosomes  in  all  cells  and  exist  extralysosomally  in  erythrocytes. 
Greatest  concentration  of  ACP  activity  occurs  in  prostate,  bone  (osteoclast),  spleen,  platelets  and  erythrocytes. 
Lysosomal  and  prostatic  enzymes  are  inhibited  by  tartarate  ions  whereas  erythrocytic  and  bone  isoenzymes  are  not. 
Tartarate  resistant  acid  phosphatase  (TR-ACP)  level  increases  in  various  diseases  like  paget's  diseas,  haemolytic  anaemia, 
hyper-parathyroidism  and  bone  metastasis  etc.  Which  helps  in  their  diagnosis0'.  Little  is  known  about  level  of  ACP  in 
infectious  diseases  like  malaria.  Malaria  is  caused  by  protozoan  Plasmodium  species.  Four  species  of  genus  Plasmodium 
infect  humans  i.e  Plasmodium  falciparum,  P.  vivax,  P.  malariae  and  P.  ovale.  The  WHO  (World  Health  Organisation) 
estimates  that  in  2010  there  were  219  million  cases  of  malaria  resulting  in  660000  deaths  world-wide<2)'(3). 
In  india  malaria  continues  to  cause  a  major  public  health  threat.  About  88%  of  malaria  cases  and  97%  of  deaths  due  to 
malaria  reported  from  highly  endemic  states  including  Rajasfhan<4>.  When  infected  female  anopheline  mosquitoe  bites  a 
person,  sporozoites  in  mosquito's  saliva  enter  the  bloodstream  and  migrate  to  liver  to  infect  hepatocytes.  After  dormancy 
of  8-30  days  hepatocytes  rupture,  yielding  thousands  of  merozoites  which  enter  in  blood-stream  to  infect  erythrocytes. 
In  erythrocytes  parasite  multiplies  asexually  and  periodically  ruptures  erythrocytes  (i.e  haemo-lysis)  to  infect  new 
erythrocytes'5'.  Considering  the  high  ex-tralysosomal  TR-ACP  in  erythrocytes  and  hemo-lysis  in  malaria,  the  aim  of  our 
study  was  to  evaluate  the  level  of  ACP  in  malaria  and  to  check  its  possible  use  as  a  marker  enzyme  in  its  detection  and 
prognosis. 

Material  and  method:  the  study  group  consisted  of  90  subjects  of  20-50  years  age  group  including  both  males  and 
females.  Group  1  consisted  of  39  malarial  fever  patients  (18  P.  falciparum,  18  P. vivax,  3  both  P.  vavax  and  P.  falciparum). 
These  patients  attended  the  OPD  of  new  hospital  and  medical  college  Kota  (Rajasthan)  from  September  2013  to  june  2014. 
These  patients  presented  with  symptoms  of  intermittent  fever,  chills,  rigor,  vomitting  and  headache. 
They  also  presented  with  hepatomegaly  and  splenomegaly.  Group  2  included  20  non-malarial  fever  patients  and  group  3 
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included  31  healthy  controls  of  same  age  group.  These  selected  subjects  had  no  prostate  problems,  previous  anaemia, 
or  any  other  kind  of  bone  disorder. 

A  finger  prick  sample  was  taken  to  prepare  thick  and  thin  blood  films  to  assess  for  presence  or  absence  of  malaial 
parasite.  5  ml  of  venous  blood  was  collected  randomly;  of  which  2  ml  in  EDTA  for  hemoglobin  and  3  ml  in  plain  vial  was 
used  for  ACP  estimation.  Serum  was  seperated  taking  care  to  avoid  haemolysis  for  ACP  ectimation. 

ACP  estimation  was  done  by  kit  method  using  coral  clinical  systems  ACP  reagent  set  (6)  (7).  a-napthol  released 
from  substrate  a-napthyl  phosphate  by  ACP  is  coupled  with  fast  red  tr  to  form  a  diazo  dye  complex,  which  absorbs  light  at 
405  nanometer  proportional  to  ACP  activity  in  sample.  Testing  in  presence  of  tartarate  is  done  to  find  nonpro-static  ACP. 
The  Hb  estimation  of  RBC  done  by  cyanmethemoglobin  method'7'. 

Statistical  comparison  among  the  groups  was  carried  out  by  standard  error  of  difference  between  two  means, 
p-value  <0.05  is  considered  as  significant.  Correlation  between  parameters  were  estimated  by  coefficient  of  correlation. 

RESULTS 

Serum  level  of  ACP  and  Hb  content  in  malarial  patients,  non-malarial  fever  patients  and  healthy  controls  is  given 
in  table  1.  Serum  ACP  level  are  highly  increased  in  malarial  patients  as  compared  to  non-malarial  fever  patients  and 
controls.  Increase  in  ACP  is  greatest  in  P.  falciparum  and  mixed  malaria  as  compared  to  P.vivax  malaria. 
The  hemoglobin  content  is  decreased  in  malarial  patients  as  compared  to  controls.  There  is  no  significant  difference  in  rise 
in  ACP  levels  between  males  and  females  suffering  from  malaria.  There  is  negative  correlation  between  ACP  and  Hb  in 
malarial  patients  (r=  -0.707)  which  is  statistically  significant. 

DISCUSSIONS 

The  present  study  shows  that  increased  ACP  activity  in  malaria  patients  was  statistically  significant. 
The  cell  membrane  of  erythrocytes  plays  central  role  in  the  growth  and  propagation  of  malarial  parasite  in  the  human  body 
<7>  (8).  Human  erythrocytes  are  invaded  by  malarial  parasite  during  erythrocytic  scizogony  phase  the  RBCs  are  attacked  by 
pre  erythrocytic  cryp-tomerozoites  or  the  later  exoerythrocytic  micro-meta  cryptomerozoites.  Each  merozoite  grows  in 
RBC  to  produce  6  signet  ring  stages  during  which  stages  hemozoin  pigments  are  seen.  After  sometime  totally  exhausted 
corpuscle  bursts  and  the  merozoites,  toxic  products  and  enzymes  like  ACP  are  released  in  blood  plasma'9'. 
After  invasion  of  erythrocytes,  in  order  to  survive  in  human  erythrocyte,  Plasmodium  parasite  brings  about  considerable 
metabolic  changes  in  host  cell.  The  host  cells  become  more  vulnerable  to  damage  due  to  toxic  metabolites  derived  from 
both;  host  and  the  parasite*  "  2\ 

A  number  of  reactive  oxygen  species  are  generated  during  this  host  parasite  interaction.  Increase  in  ros  and 
decrease  in  antioxidants  are  reported  in  malaria  patients'13"15'.  Alteration  in  major  antioxidants  and  peroxidelysis  of 
erythrocytes  may  result  in  release  of  enzymes  like  ACP<16).  In  our  study  ACP  levels  are  increased  and  hemoglobin  levels 
are  decreased  in  malaria  patients.  This  could  be  due  to  erythrolysis  caused  by  host-parasite  interaction  and  oxidative  stress. 
Hemoglobin  is  thought  to  be  broken  down  to  provide  amino  acids  for  growth  and  maturation  of  parasite'1 1)  (14'. 

Thus  serum  ACP  levels  in  malaria  patient  could  serve  as  a  marker  for  hemolysis  indicating  the  active  stage  of  the 
disease;  which  may  be  used  as  an  additional  marker  enzyme  of  malaria. 
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Finally  to  conclude,  there  is  a  significant  increase  in  serum  ACP  levels  in  malaria  patients.  And  significant 
negative  correlation  between  serum  ACP  and  hemoglobin.  There  is  need  for  further  study  to  use  this  enzyme  as  a 
diagnostic  and  prognostic  marker  in  malaria  in  addition  to  other  routine  tests  involved. 

REFERENCES 

1.  Burtis,  Ashwood,  Bruns.  Tietz  Fundamentals  of  Clinical  Chemistry.  6th  ed.  In:Enzymes.  Pennsylvania: 
Saunders  An  imprint  of  Elsevier;  2012;  p.  334-335. 

2.  Nadjm  B,  Behrens  RH  (2012).  "Malaria:  An  update  for  physicians".  Infectious  Disease  Clinics  of  North 
America  26(2):  243-59.  Doi:  1 0.0 16/j.idc.20 12.03.0 10  PMID22632637. 

3 .  World  Malaria  Report  2012  (Report) .  World  Health  Organisation. 

4.  Govt,  of  India  (2010),  Annual  Report  2009-2010,  Ministry  of  Health  and  Family  Welfare,  New  Delhi. 

5.  Bledsoe  GH  (2005). "Malaria  primer  for  clinicians  in  the  United  States".  Southern  Medical  Journal 
98(12):  1197-204,  quiz  1205,  1230.  doi:  10. 1097/01. smj  0000189904.  50838.  eb.  PMID  16440920. 

6.  Bergmeyer  HV,  Method  of  enzymatic  analysis.  Weinheiam:  Verlag  Chemie;  1984;  p.  1-59. 

7.  Varley  H.  Practical  Clinical  Biochemistry.  5th  ed.  In:  Determination  of  serum  acid  phosphatase.  London: 
William  Heinemann  Medical  Books  Ltd;  1980;  p.  913-915. 

8.  Anderson  HR,  Nielsen  JB,  Nielson  F,  Philippe  G.  Antioxidative  enzyme  activities  in  human  erythrocytes. 
Clin  Chem.  1997;  43(4):  562-8. 

9.  Gupta  CM.  Red  cell  membrane  alterations  in  malaria.  Ind.  J  Biochem  Biophys.  1988;  25:  20-4. 

10.  Prassannachandra,  D'Souza  V,  D'Souza  B.  comparative  study  on  lipid  peroxidation  and  antioxidants  vitamins 
E  &  C  in  falciparum  and  vivax  malaria.  Ind  J  Clin  Biochem.  2006;  21(2):  103-6. 

11.  Goldberg  DE,  Slater  AF,  Cerani  A,  Henderson  GB.  Hemoglobin  degradation  in  malaria  parasite  Plasmodium 
falciparum:  an  ordered  process  in  a  unique  organelle.  Proc  Natl  Acad  Sci.  1990;  87(8):  2931-5. 

12.  Kremsner  PG,  Greve  B,  Lell  B,  Luckner  D,  Schmid  D.  Mallarial  anemia  in  African  children  associated  with  high 
oxygen  radical  production.  Lancet.  2000;  355:  40-1. 

13.  Bhabhani  SD,  Nilini  KN.  Evidence  for  erythrocyte  lipid  peroxidation  in  acute  falciparum  malaria. 
Trans  R  Soc  Trap  Med  Hyg.  1999;  93:  58-62. 

14.  Clark  IA,  Hunt  NH,  Evidence  for  reactive  oxygen  intermediates  causing  the  hemolysis  and  parasite  death  in 
malaria.  Infect  Immun.  1983;  39:  1-6. 

15.  D'Souza  B,  D'souza  V,  Swagatha  H,  Vijayalaxmi  K,  Namratha  AS.  Erythrocyte  superoxide  Dismutase  and 
catalase  and  their  correlation  with  malonedialdehyde  in  falciparum  and  vivax  malaria.  Biomed  Res. 
2009;  20(1):  25-7. 

16.  Garba  IH,  Gatsing  D,  Uborn  G.  Elevated  total  and  isoenzymes  forms  of  acid  phosphatase  in  falciparum  malaria. 
Comput  Rendus  Biol.  2006;  329(2):  75-8. 


Impact  Factor(JCC):  1.4507  -  This  article  can  be  downloaded  from  www.impactiournals.iis 


14 


Gulab  Kanwar,  Mamta  Yadav,  Leezum  Lepcha  &  Surender  Kumar 


APPENDICES 


Table  1:  Levels  of  Serum  ACP  and  Hb  in  Malaria  Patients, 
Non-Malarial  Fever  Patients  and  Control  Subjects 


P.falciparum 
(18) 

P.vivax  (18) 

Mixed 
Malaria  (3) 

Malaria 
(Total)  (39) 

Control  (31) 

Non-Malarial 

Fever  (20) 

Hb 

9.17+0.508' 

10.0+0.539* 

8.67+0.410* 

9.51+0.692 

11.41+0.831 

10.73+0.523 

ACP 

5.57+0.335** 

5.16+0.320** 

5.80+0.173** 

5.40+0.395 

2.72+0.480 

3.51+0.263 

Statistical  comparison  among  the  groups  was  carried  out  by  Standard  error  of  difference  between  two  means. 
*P<0.003  hs  (compared  with  control  group). 
#  P<0.003  hs  (compared  with  non-malarial  fever  group). 
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